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CpencrBa aHaJIN3a TaHHBIX

1. OLAP-ananu3 oannwix

Havepenne

@axTb1 (Mepbr)

OLAP = mHoromepHoe npejacrapienne = Kyo

svepenwe 1. MHOTOMEpHOE IIPEACTABICHHUE NAHHBIX — CPEACTBA
KOHEYHOTO I10JI630BATeIIs1, 00CCICINBAOIINE MHOTOMEPHYIO
BU3YaJIM3alMI0 ¥ MAHUITYTHPOBAHHUE JaHHBIMU;
2. MuoromepHast 06paboTka — CpeAcTBO (HOPMYIUPOBAHHUS
MHOTOMEPHBIX 3aIPOCOB;
3. MHOrOMepHO€e XpaHeHHe — CPeICTBa (HU3MIECKON OpTraHU3alin
J@HHBIX U1 9)(EKTHBHOTO BHIIIOTHEHHE MHOTOMEPHBIX 3alPOCOB.
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CpencrBa aHaIu3a JaHHBIX

1. OLAP-ananu3 oannsix

Mozeid XpaHHJIMIIA JAHHBIX
v" muoromepHslit (MOLAP - Multidimensional OLAP)
v pensiunonssiii (ROLAP - Relational OLAP )

ROLAP (Relational OLAP) Tabnuua ¢akros (fact table)
Tabnuip! m3Mepenni (dimension tables)
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CpencrBa aHaIu3a JaHHBIX

1. OLAP-ananu3z oannsix
Moneau XpaHHJIHIIA JAHHBIX
v' muoromepubiii (MOLAP - Multidimensional OLAP)
v pemsionssiit (ROLAP - Relational OLAP )
MOLAP (Multidimensional OLAP)

JlocTouncrBa HenmocraTku

Bpoicokas nmpousBoxurensHoCTh | He mo3Bonsitor paboTars ¢
GoJBIITMMH Ga3aMH TAHHBIX

Bosnbioe uncio Berpoenusix | HeaddekruBHO ncmonb3yroT
(byHKuui BHEIHIOIO IaMSATh

Iporpammusie uncTpymenTsl OLAP-ananusza dannvix
1. Knuenrckue OLAP-cpencrBa (StatSoft, SPSS, snextpoHHbIe TabIHIIbI)
2. OLAP-cepsepa (IBM Informix MetaCube, Sybase HighGate Project,
Microsoft Analysis Server, IBM DB2 OLAP
3. Desktop OLAP (BusinessObjects SAP R3, PowerPlay IBM)
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CpencrBa aHaIu3a JaHHBIX

OLAP-onepauuu:

- ceuenue (cpes — Slice) - noomnodcecmeo eunepkyba ¢ QuxcuposanHbim
BHAUEHUEM UIMEPEHUT;

- epawjenue (Rotate) - usmenenue nopsioka npeocmasieHus uzmepeHuil;

Torp Tomp

Onepauml CCUCHUA

T Tm

ey Moruma,

P Bt

Tosepenne

Tosapemme 1

Onepauus BpalieHus
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CpencrBa aHaIu3a JaHHBIX

OLAP-oneparyu:

- konconuoayus (Drill up) — obobwarowue onepayuu,

- onepayus cnycka (Drill doun) - omobpadicenue nodpodnwix ceedenuil
(onepayus obpamuas Konconuoayu).

=
Koncompama
Oneparuy KOHCONMUIALMH 1 L=
JeTATH3AINH
LA
J—
»
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CpeIlCTBa AaHaJHu3a TaHHbIX

1. OLAP-ananus oannuix
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CpeIlCTBa aHaJIn3a JaHHBbIX
1. OLAP-ananus oannuix
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Cpenc’rna AaHaJHu3a TaHHbIX

1. OLAP-ananus oannvix
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CpencrBa aHaJIn3a TaHHBIX
2. Humennexkmyansnotii ananu3 OGHHBIX

HckyccrBennblii untesnext (AI, Artificial Intelligence) — paznen
MH()OPMATHKHU, KOTOPBIH 3aHIMAETCs PeLICHHEM KOTHUTHBHBIX 3aJ1ad,
06H‘IHO TMpeaHa3sHaYaCeMbIX U Y€JIOBEYECKOr0 NHTEIIEKTa
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CpencrBa aHaJIM3a JaHHBIX
2. HumennexmyanvHulii ananu3 0anHbix

Humennekmyanvuutit ananuz oannvix (Data Mining) — 510 iponiecc
TIOJUIEPKKHU MIPHHATHS PEIICHUI, OCHOBAaHHbIN Ha TIOUCKE B JAHHBIX
CKPBITBIX 3HaHMI{, KOTOPBIE PaHee HEe OBUTH U3BECTHBI, HETPHBHAIIBHBI,

TIPaKTHYECKHU MOJIE3HBI, JOCTYITHBI JUISl HHTEPIPETALMU YeTOBEKOM
(IInarenxnii-lammpo).

OLAP <= Data Mining

— —

BeInonHeHUE cepru 3apoCoB K 0a3e JaHHBIX Tenepanyst HOBbIX
JUISL TOATBEPIKACHUS UJTH OTKJIOHCHUS THITOTC3 MoJENel U THIIOTE3

OLAP Data Mining
KaxoBEI cpeiHue pasMepsl Telne)OHHBIX CUeTOB | FIMEIOTCS I XapaKTEPHbIE OPTPETHI
CYIIECTBYIOINNX KIINEHTOB B CPAaBHEHHH CO KIIHCHTOB, KOTOPBIC, 1O BCeit BECPOATHOCTH,
cyeTaMHu OBIBIIIX KIIHEHTOB OTKA3aBIIHXCS OT COG[{paK)TCﬂ OTKas3arbCAa OT yCIyr
yenyr TenedoHHOIT KoMmaHun? TenedoHHOIT KoMmaHn?
Kaxopa CpeaHAA BEINYNHA €KETHEBHBIX CyLL[CCTByK)T JIH CTEPEOTHITHBIE CXEMBL
TIOKYIIOK IO praﬂCHHOﬁ H HE praﬂCHHOﬁ TIOKYIIOK I CITy4acB MOIICHHHYECTBA C
KPEIUTHO{T KapTouke? KPEIUTHBIMH KapTOuYKaMu?
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CpencrBa aHau3a JaHHBIX

2. HumennexmyanvHulii ananu3 0anHbix

Machine Learning (ML, mawunnoe odyuenue) — 31o Habop METOIUK,
HHCTPYMCHTOB U KOMIIBIOTEPHBIX aJITOPHTMOB, HCHOJB3YeMbIH 115
00y4eHHs KOMITBIOTEPHOU IIPOrpaMMBbl aHAIH3Y, HOHUMAHUIO
HAXOXJICHHIO COKPBITBIX 3aKOHOMEPHOCTEH (IIaTTEPHOB) B JaHHBIX

Ioctpoenne obywaromeii—>Iloctpoenne moxenun—>IIpuMeHenne Mozenu
BBIOOPKH K aHAJIM3UPYEMBIM

. o0beKTaM
Knaccnueckne 3agaun Data Mining

Kiaccnduxarms

Perpeccust

ITporHo3upoBanue
IIporHo3nupoBanue BPEMEHHBIX PSOB
Knacrepuzarms

ITonck accOIMAaTHBHBIX MPABHIT
(TocteroBaTeIbHOCTEH)

IIporpammHoe odecneyenne:
v 6ubnnorexn Ha s3bike Python
v/ 6ubnuorexu Ha si3bike R.
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CpeacrBa aHAIHU3a JTAaHHBIX
2. Humennexkmyansnotii ananu3 OGHHBIX

OcCHOBHbIE 3a4a4u pewlaemMble Npuv NomMoLum
knaccun4yecknx ML noaoxopnos

Knaccudukaums Perpeccus Knacrepusauun
Supervised learning Supervised learning O —

x
. o -
OOO
S Ve
xy ! o X
JNoructuyeckas JNuHennas perpeccus
. K-Means,
perpeccus, KNN, KNN, aepeess DBSCAN
SVM, aepesbn peluenui
peweHnin

TNuneitHas perpeccns

MonuHoMManbHas -
perpeccus

Y =0+ 01z +0a® .,

Y =6y + 6,z
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CpencrBa aHau3a JaHHBIX

2. HumennexmyanvHulii ananu3 0anHbix

3ajaya ynep:kaHusi CTYIeHTOB

AHaJausupyemble (aKTOPBI:
e cpennuit 6amn EI'D npu nocrymienuy;
®  KaTeropHs CPEJHEro y4eOGHOro 3aBe[eHHs (JIMLeH/ TUMHA3Hs/

CpeHss MIKOJIa 00aCTHOTO LIeHTpa/paifoHHast CPe/IHsIs MIKoa/
CeNIbCKAs CPeIHsS IKOIa/KOJUIS K/ TEXHUKYM));

®  MeCTO MPOXKUBAHHUS (JoMa/B OOIIEKUTHH/HA KBapTHPE);

e colpanbHas 00eCreYeHHOCTh (yﬂOBHeTBOpHTeJ’ILHaﬂ/HlfBKaﬂZ
cropaBKa U3 oTaenia COLIMATIbHON 3alluThI, CUPOTA, HHBaJ'IH)_I);

e 3ayncieHHUE (Ha OOLIMX OCHOBAaHHUSX/IIENICBOI HAOOD);
e cpenHHe GalUIbI [0 CECCHAM
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CpencrBa aHaJIn3a TaHHBIX

2. HumennexmyanvHulii ananu3 0aHHbIxX
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CpencrBa aHau3a JaHHBIX

2. HumennexmyanvHulii ananu3 0anHbix

=P Pemaromuii hakTop U3 4KCIIa PACCMOTPEHHBIX, BIUSIOLIHIT HA
pesynbTarhl Kiaccuduxanuy, — «CpeaHuii 6aJ11 B IEPBYI0 CECCHIO»
Ocranbuble arpuOyThl, B ToM uncie «Cpennuii 6amtn ET'D»
CYILIECTBEHHOTO BIMSHUS HA OTYUCIICHUS CTYICHTOB HE OKA3bIBAIOT.

=P OTCyTCTBHE, B OONBIIMHCTBE CIydaeB, aTpuOyTa «Kareropus
CpEeIHEero y4eOHOTO 3aBeJICHHsD) B IOCTPOCHHBIX JIEPEBBSX PENICHHIT
CBUJIETETBCTBYET O TOM, YTO KaTETOpHUs CPEIHEro y4eOGHOTo
3aBeJICHIs JIOCTATOYHO C1a00 BIMSET HA YCIIEBAEMOCTh CTYIEHTOB B
YHUBEPCHTETE.

=P Huzkoe 3HaueHue arpubyra «CpeaHuii 6a/1 B IEPBYIO CECCHIO» C
BBICOKOII I0J1eil BEpOSTHOCTH CBUAETENBCTBYET O IIOTCHIHAIBHON
yrpo3e Oyqymero OT4UCIeHUs cTyaeHTa. TakuM CTyIeHTaM C BBICO-
KOH yrpo30ii GyIyIero OTIMCICHHS y)Ke Ha paHHeH CTauu cleayeT
IIPEIOCTABUTH MEPHI AOIOITHUTENBHOMH MOMOIIY (0COObIE YCIOBHSL
00y4eHHs, KOHCY/IBTAIMH) C LeIbI0 UX YIEPKaHWUs B YHUBEPCUTETE.
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CpencrBa aHaJIn3a TaHHBIX

2. Humennexkmyansnotii ananu3 OGHHBIX

Deep Learning (21y6okoe 06yuenue) — 1ogMHOKECTBO MALIUHHOTO
00y4eHHs, HCIIOIB3YIONIAsl CII0XKHBIC AITOPUTMBI HEHPOHHBIX ceTeil,
HCTOYHHKOM JUISI CO3J[aHUsI KOTOPBIX IIOCITYXHIIH OHOJIOrUYeCcKUe
HEHPOHHBIC CETH B 4EI0BEUSCKOM MO3Ie

InputLayer  Hidden Layer 1  Hidden Layer2  Output Layer

784 128 64 10
(relu) (relu) (softmax)

./ . N—_—~7 . Loss Layer
N©'Q, %?é“k"/{ O (croesentiapy)
5

it
r)éi

\
Vg
o‘

A4

&R V”V"‘V” * CIIOH KOMPOBAHKS;
/ \ .A * CJION JICKOJTMPOBAHMS;

* CJIOI HOpMAJM3aINH;

* CJIO BHUMaHUS;

* TIOJIHOCBSI3HBIN CJION;

* CJIOi BBIXOZA.
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CpencrBa aHau3a JaHHBIX

2. HumennexmyanvHulii ananu3 0anHbix

Boabuue si3bikoBbie moxenu (LLM - Large Language Models) —
HEeHPOCeTeBbIe MOJICIIH, UCIIONb3YIOIIHE AITOPUTMbI MAIIHHHOIO
00ydeHus1, I03BOJIAIOMUE 00001IaTh, IPOrHO3UPOBATh, [CHEPHPOBATH
4eJI0BEUSCKHE A3BIKU Ha OCHOBE OOJIBIINX HAOOPOB TEKCTOBBIX NAHHBIX.

LLM - 5T10 IpOTpamMMma, npedckasvleaiowids ciedyioujee cloeo 6 mexcme.

/ Iporpammuoe obecniedenne (LLM):
v ChatGPT (GPT-3, GPT-4) ot OpenAl
ABTOpeErpeccHoHHast
v YandexGPT ot Yandex
resepanus

v Google Bert, LaMDA ot Google
v Microsoft bing chat or Microsoft
v" GigaChat ot C6epa

v PulseGPT ot Al Assistant

v BLOOM or BigScience

v Grok ot XAl

v" Grok ot Anthropic
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CpencrBa aHaJIn3a TaHHBIX

2. Humennexkmyanynotii ananu3 OGHHBIX

Moabop
penesanTHoro
T KonTeHTa
3MOUOHANBHOM y
oKpacKk TeKcTa
Fenepauus koga n
nomows & ~
pOrpaMMMPOBaHIN
Bonbwan
A3biKoBaR
mogens
Cosparme Tekcra <
Nepedpasuposarme *
Kateropusaums
Texcra

BupryanbHbie
noMOUHMKA

WnTepo eiic
ecTecTsenHoro
A3biKa Ana 633

AaHHBX

KpaTroe
" usnoxenme TexcTa

Mssneuenme
HO opMaLMM

OTser Ha Bonpoc,
.  cospamve
OBBACHEHMI
npumepos

Mepesop TexcTa

NLP (Natural Language Processing) — ObpaboTka eCTECTBEHHOTO SI3bIKa
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2. HumennexmyanvHulii ananu3 0anHblx
Irtansl NLP

» OuHCTKA JaHHBIX
» Toxenuszauust
Paszenenre TekcTa Ha OTAeIbHBIC clioBa: [IpuBet, kak jiena? —

[[puser, ., kak, gena, ?].

Pa3nenenue Tekcra Ha (pasbl: Kynure cerofHs v noay4ure

ckunky 20%! — [Kymure ceronns, u monxyunte ckuaky, 20%!].

» JleMMaTH3aLHUIO

» CteMMHHT — «TOPSYNI, KTOPSTUKA», KTOPSTIO» — KTOPTU»
»> Pa3merka JaHHBIX

» Co3nanue raracera

» BekTopuzauus JaHHbIX

» O6yuenue moaean (NLTK, TextBlob, CoreNLP...)
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2. HumennexmyanvHulii ananu3 0anHbix

Hanpasnenus B Deep Learning

CV - KomnbioTepHoOe 3peHue

v’ Ananus u knaccuukaius o6beKTOB
Ha N300paKeHUH

v' Cermenranust u3o0paxenuii

v/ Pacno3HaBanue pyKOIHCHOTO TEKCTa,
HCIIPaBIICHUE OMINO0K

NLP (Natural Language Processing) -

O0OpaboTKa eCTeCTBEHHOTO SI3bIKA

v/ Pacno3HaBaHue peun

v/ MawuHHbIH nepesos

v' Cokpamenue oGbema TekcTa 6e3
MOTEePH KIIFOUEeBOH HH(OPMaLHT

v' CeMaHTHYECKUH MOKCK, BbIIETICHHE
KIIIOYEBBIX CIIOB

T'enepamugnuoiii AI — Tun Al,
KOTOPBII MOKET CO3JaBaTh
HOBBIIf KOHTEHT H HIeH,
BKJIOYAs Pa3TOBOPHI, TEKCTHI,
n300paskeHs, BUJIEO, MY3BIKY.

3anauu reneparusHoro Al

v’ Teneparius U300paKeHuit,
TEKCTOB, ay[U0/My3bIKH

— VitydimeHnue cTuis TEKCTa,

TeHepanus pe3ioMe

v Tlepeckas 1 nepeBox
BHJIEO, 03BYUKa [epeBoja,
reHepanus CyOTUTPOB
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2. HumennexmyanvHulii ananu3 0anHbix

Puckn ncnons3oBannmn FeHepaTuBHoro HCKYCCTBEHHOI'0
HHTEJUIEKTA

» Kauecmego u mounocme pesynsmanog — 00Ha u3 cepbe3nvix
npoonem.

» Ewe 00un nomenyuanbHulit n0060OHBLI KAMEHD — 00yUeHUe
U NOO0EPIHCKA HEUPOHHBIX Cemell.

> Heﬁpannbte cemu — namenuuanbnbtﬁ UCMOYHUK
MAHURYIAUUU.

>Heﬁp0nnbw cemu — nomenuuam;nbui UCMOYHUK
MOuieHHuuecmea.
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2. HumennexmyanvHulii ananu3 0anHbix

* HcKyccmeenHblil UHMENIEKM He RPUHUMAEm PeueHUll Cam no
cefe — OH TOJIBKO NpeiIaraeT BapuaHThl. OKOHYAMENbHbLIL 6b100D
6cez0a 3a 100bMU, U UMEHHO 30€Ch Yauie 6ce20 603HUKAIOM
ouwiuéku. ToMUTHYSCKUE MOTHBBI, CIICLIKA UK Ype3MepHas
YBEPEHHOCTh MOTYT HIPUBECTU K TOMY, YTO U3 BCEX CLICHAPHEB
BBIOUPACTCS CaMbIil ONTHUMUCTHYHBIN.

« Kak pesynbTar, TpaMIl HOTy4n1 BBIMIPBIII B KPATKOCPOYHOM
9¢GekTUBHOCTH (KaKk BUAHO Ha puMepe onepauuu B Vpane), Ho
CHJIBHO PHCKYET JOJITOCPOYHBIMU MPOOIEMaMu: 3TO U MOJPHIB
JIOBEpHs, U CyIeOHbIE TSKOBI, U OTTOK I10/Ib30BaTENel OT
amepukaHckux MM-rexHonoruii mo BceMy Mupy.

Pucku ncnoJib30BaHHHA Feﬂepa'mnﬂoro HCKYCCTBEHHOI'0
HHTEJIEKTA

» Cybovekmugnocms u npedg3amocms 66160006 LLM.
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Knaccupukarop nporpamMm 3J1eKTPOHHBIX BHIYHCIHTEIbHBIX
MAaIluH ¥ 6a3 JaHHbIX

01 |BcrpoeHHOE nporpaMMHoe obecrieueHne

02 |CucreMHOe porpaMMHoe o0OecriedeHue

03 |Cpexcrsa obecrnedenus HHPOPMALMOHHOIT Ge30macHOCTH

04 |CpexctBa pa3pabOTKH HPOrPaMMHOTO 00€CIICUCHHs

05 |IIpuxiagHOE IPOrpaMMHOE 0OeCIIeueHIe

06 |OducHbIC TPUITOKEHUS

07 |JIuHrBHCTHYECKOE MPOTrpaMMHOE OOecIIedeHne

08 |IIpomblnuIeHHOE IPOrpaMMHOe obeciieueHne

09 |CpexctBa ynpaBiieHHs IPOIIECCaMU OpTaHU3aIuK

10 |CpencrBa aHanM3a JaHHBIX

11 |CpeacrBa 06paloTKH U BU3YaJIH3aIlMH MACCHBOB TaAHHBIX

< Cpe/ICTBA BH3yaNM3alliy JaHHBIX CpeacTBa 00padoTku BigData,
Cpe/ICTBa ODPADOTKM 1 aHATHM3a Fe0JOTHYECKUX M re0pu3nIecKux
JIAaHHBIX, MAaTEMAaTHYCCKOTO U UMHUTAIITMOHHOTO MOlICJII/lpOBaHI/IS[
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Cpencrea BU3yaIu3anuu JaHHBIX

GPA at Grade Level
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CpencrBa BU3yaju3anuu JaHHBIX

Ip-meneponus 6 HI'TY
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CpencrBa BU3yaju3anuu JaHHBIX
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AU JaHHBIX

CpencrBa Bu3yaJjius
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Knaccudukarop nmporpaMm 31eKTPOHHBIX BbIYHCIHTEIbHBIX
MAIIUH ¥ a3 JaHHbIX

02 |CucremMHoe nporpaMMHoOe oOecriedeHne

03 |Cpencra obecrieueHnst ”HGOPMALMOHHOI 6€30M1aCHOCTH

04 |CpexncTBa pa3pabOTKH IPOrpaMMHOIO 00eCIeyeH s

05 |TIpuxyiagHOE NPOrpaMMHOE OOeCcIeyeHue

06 |OducHbIe IPUITOKEHUS
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